A lipid nanoparticle system improves siRNA efficacy in RPE cells and a laser-induced murine CNV model.
To explore the possibility of the PEGylated liposome-protamine-hyaluronic acid nanoparticles (PEG-LPH-NP) loaded with siRNA (PEG-LPH-NP-S) in ARPE19 cells and a laser-induced rat model for the treatment of choroidal neovascularization (CNV). PEG-LPH-NP-S was characterized by dynamic light scattering and transmission electron microscopy (TEM). The encapsulation efficiency of siRNA in PEG-LPH-NP was analyzed by ultracentrifugation, whereas the protection of siRNA by PEG-LPH-NP was evaluated by electrophoresis. Human RPE cells (ARPE19) were used as the cell model for the studies of cellular uptake and the inhibition of VEGFR1 expression, visualized by a laser scanning confocal microscope. The area of CNV in the laser-induced rat model after intravitreous injection was measured. The distribution of the lipid nanoparticles in the retina after intravitreous administration was investigated by fluorescence microscopy. Finally, the TUNEL test and morphologic observation of the retina were conducted. It was indicated that PEG-LPH-NP-S was approximately 132 nm in particle size with a positive charge of approximately 20 mV, whereas the encapsulation efficiency of siRNA in PEG-LPH-NP was >95%. PEG-LPH-NP could protect the siRNA load and could facilitate the intracellular delivery of fluorescein-labeled siRNA to ARPE19 cells. VEGFR1 expression in ARPE19 cells could be inhibited, and the CNV area in the murine model could be reduced more effectively by PEG-LPH-NP-S compared with naked siRNA and by PEG-LPH-NP with negative siRNA. It seems that the toxicity of PEG-LPH-NP-S on the rat retina is low, based on the results of TUNEL testing and morphologic observation. PEG-LPH-NP may be a promising lipid nanoparticle system for the siRNA treatment of CNV.